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began this portion of the study, later withdrew. Attention was given to matching the demographics of the 2010 participants as closely as possible to the 2009 sub‐group for optimal comparison. The data from the 2010 sub‐group was chosen for the detailed case‐study analyses featured in Chapters Five and Six of this dissertation. Data Collection Procedures Data collection for this study was conducted during the fall 2009 and fall 2010 semesters at the university. Quantitative data was collected through the pre‐ and post‐surveys, and qualitative data was gathered through “interviewing, observing and reviewing material culture” (Rossman & Rallis, 2003, p. 139) – typical for case studies. Procedures for this collection are noted in Tables 3.1 and 3.2.   Table 3.1. Course‐Participant Data Collection & Analysis Procedures  Data Sources  Description   Data Analysis Pre‐surveys  • Pre‐survey, fall 2009 (n = 16) 
• Pre‐survey, fall 2010 (n = 13)  • Descriptive statistics • Paired t‐tests 
• Correlations   
• Multiple regression analyses  Post‐surveys  • Post‐survey, fall 2009 (n = 15) 
• Post‐survey, fall 2010 (n = 13)  • Descriptive statistics • Paired t‐tests 
• Correlations   
• Multiple regression analyses 
• Multiple coding methods for open‐response questions focused on participant inquiries for further training and detailed descriptions of strategies/concepts learned   Table 3.2. Multiple‐Case Study Data Collection & Analysis Procedures (n = 5) Data Sources  Description   Data Analysis Pre‐interviews  • Conducted at the beginning of the semester   • Multiple coding methods focused on participants’ knowledge of academic‐language strategies and experience with ELLs 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teacher’s role group of questions, all four questions – Questions 10, 13, 22, and 24 – showed significant changes in their means. It should be noted that Question 30 from the 2010 surveys showed statistically significant changes, but again, due to its lack of power, the item was not investigated further. To narrow the survey items to be examined further, the paired t‐tests were performed again and split according to years. Questions that showed statistical significance in both years were selected for more detailed study. Table 4.2 catalogs these questions according to their theme, mean from the pre‐semester survey to the post‐survey, and overall t‐test results. Table 4.2. Questions of Interest Based on Paired t‐tests Survey Item  Theme  Mean  (pre, post)  Overall t‐test Results (p < .05) Q12. I have adequate training to work with ELL students in a secondary mathematics classroom.  Preparedness  2.12, 2.79  t = ‐4.612,  p = .000 Q14. Mathematics is a fluid subject wherein you can be creative and discover things for yourself.  Mathematics philosophy  3.12, 3.50  t = ‐3.434,  p = .001 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variable, leaving 74.4% of the variance inexplicable. In addition, the negative values of the coefficients for adequate ELL training and native language use, as reported in Table 4.8, were expected due to the opposite positions of the survey questions.  Table 4.7. Model Summary and Significance of Five Predictors Predictor Variable(s)  R2  ∆𝑹𝟐  F   p (F)  DW 1. IL  .101  .101  5.494  .023   2. IL, AET  .145  .044  4.068  .023   3. IL, AET, NLU  .186  .041  3.587  .020   4. IL, AET, NLU, IM  .252  .066  3.879  .008   5. IL, AET, NLU, IM, MAF  .257  .005  3.119  .017  1.717 









 The regression of the outcome variable, objectives concentration, on the five predictor variables demonstrated a higher F‐statistic and was more statistically significant [R2 = .252, F (4, 51) = 3.879, p < .01]. Thus, as stated before, the null hypothesis must be rejected due to significant variance, accounted for by the four variables combined. The results of the model summary, significance levels, and unstandardized coefficients are shown in Tables 4.9 and 4.10. The percentages of the variance explained by the predictor variables did not alter, despite the absence of mathematics as fluid, and the predictor variables altogether accounted for about 25.2% of the variance in the outcome variable, leaving 74.8% of the variance unexplained. According to the new coefficient values, the regression solution for this model was: 𝑌!"#$%&'($)%!*%$*&+,&'!* = 1.932+ 0.254𝑋!"#$%&'($%)*+%*' − 0.164𝑋!"#$%!&#'((&)!*+*+, 
86 
−0.200𝑋!"#$%&'"!"#$"%#&$"% + 0.267𝑋!"#$%&'$!(")*+(,!-!')$!!!. In this scenario, the predicted mean of the objectives concentration variable would be 1.932 if the mean of each of the predictor variables was 0. Again, the implication is that even without the influence of the predictor variables, preservice teachers would not focus on language objectives in addition to content objectives in their lesson planning. However, in this four‐variable scenario, the sum of the ratios of the mean scores for the predictor variables indicated in the regression equation could not be more than 0.068, else the score of the outcome variable would increase beyond the desired maximum mean of 2. Again, the negative values of the coefficients for adequate ELL training and native language use shown in Table 4.10 were expected due to the opposing natures of the survey questions. Table 4.9. Model Summary and Significance of Four Predictors Predictor Variable (s)  R2  ∆𝑹𝟐  F   p (F)  DW 1. IL  .101  .101  5.494  .023   2. IL, AET  .145  .044  4.068  .023   3. IL, AET, NLU  .186  .041  3.587  .020   4. IL, AET, NLU, IM  .252  .066  3.879  .008  1.700 








instructional modification was the only statistically significant contributor to the outcome variable, explaining 20.6% of the latter’s variance. Both split‐file categories produced Durbin‐Watson statistics that lay between the predicted minima and maxima. This indicates that we must reject the null hypothesis for both cases and presume that each contains lag‐1 autocorrelations. Table 4.11. Split‐File Regression Results   Pre‐Semester   Post‐Semester  Predictor Variable  B  ∆𝑅!  B  ∆𝑅! Isolated language  .458*  .132  .062  .042 Adequate ELL training  ‐.244  .050  ‐.280  .047 Native language usage  ‐.536*  .137  ‐.195  .026 Instructional modification  .263  .076  .636*  .206 
 
89 
Table 4.11. (continued)   Pre‐Semester   Post‐Semester  F statistic  3.247  2.474 Sig.  .033*  .076 DW  1.294  1.775 
Note. Durbin‐Watson (DW). * Correlation is significant at the 0.05 level (1‐tailed). ** Correlation is significant at the 0.01 level (1‐tailed) 
Post‐Hoc Power Analysis. In order to determine and examine the power and effect size of the various regression models, univariate analysis of variance was conducted on each of the models. The first scenario with five predictor variables (see Tables 4.7 and 4.8) 
had an observed power of .601, which is moderate, and a very large effect size (f1 =  !!!" ≈ 1.012) for a sample size of 51. The second model with four predictors (Tables 4.9 and 4.10) produced a higher level of power, .846, which is desirable and a slighter larger effect size of approximately 1.058. Table 4.12 displays the power levels and corresponding effect sizes under each of the predictor scenarios for the split‐file groups – pre‐semester surveys versus post‐semester surveys. For each case, the effect sizes are fairly large, due to the small samples sizes. The stronger power within the four‐variable scenario was to be expected, based on the correlation and regression analyses in the previous sections. Table 4.12. Split‐File Power and Effect Size Results     Five Predictor  Variables  Four Predictor  Variables 






























































































































activities and board work is imperative.  It should be highlighted that while her experiential drawing also featured students sitting in pairs, there was nothing drawn or highlighted to indicate that students would be required to function in a collaborative capacity in Natalie’s classroom. On the contrary, she drew herself at the board with a student; however, she did illustrate groups of students engaging in other activities such as computer work while she was working with the single pupil. This may have alluded to the intended presence of differentiation in her future classes as well, or even the language modifications which she supported in Question 17 of the pre‐ and post‐semester surveys (see Table 5.4). Table 5.4. Natalie’s Responses to Questions of Interest  Survey Item  Theme  Mean  (pre, post) Q12. I have adequate training to work with ELL students in a secondary mathematics classroom.  Preparedness  1, 3 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entering school in the U.S., he was relegated to the tenth grade, as, per Massachusetts’ laws, his age required that he matriculate in a grade school. Hank had not learned any English prior to his arrival in the U.S. and thus, he participated in the Spanish bilingual education program at an urban high school during his first year in the U.S. and gradually moved into all mainstream classes by his second senior year. Hank attended the university in this research for his undergraduate degree as well, yet he maintained his relationship with the urban high school that he attended. Upon his graduation from college, he became a mathematics teacher within the same bilingual program in which he had begun his studies in the U.S., as well as a Spanish and a sheltered English instructor. These experiences may have been the reason for Hank’s feelings of being adequately trained to teach ELLs at the beginning of this semester, as noted in Question 12 of the pre‐survey (see Table 5.5), but also the justification for the lack of change in his response to this prompt on the post‐survey. Hank’s teaching experiences prior to the methods course may also have accounted for his staunch support of modifications for ELLs in mathematics (Question 17), his embrace of language instruction beyond English courses (Question 22), and his desire to include more than just content objectives in his future practice (Question 23). Table 5.5. Hank’s Responses to Questions of Interest Survey Item  Theme  Mean  (pre, post) Q12. I have adequate training to work with ELL students in a secondary mathematics classroom.  Preparedness  3, 3 Q14. Mathematics is a fluid subject wherein you can be creative and discover things for yourself.  Mathematics philosophy  3, 4 Q17. Teachers should not modify their instruction for the ELL students enrolled in mainstream mathematics classes.  Modification knowledge  1, 1 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Artifacts Critical Analysis  Case Study Analysis  Imagine Ifs  Lesson Organizer & Reflection  Academic Language Project Hypothesis testing function   Mabel (1)  Bryce (1) Hank (1) Mabel (1) Natalie (2) Scott (5)  
  Bryce (1) Mabel (1) Natalie (2)  Bryce (4) Mabel (23) 
Metalinguistic function    Hank (1) Natalie (2) Scott (2)  
























Definition (Rational Function). A rational function is the quotient of two polynomial 
functions: 𝑓 𝑥 = 𝑝(𝑥)𝑞(𝑥) 





































































































































































































































































































          Appendix A: Fall 2009 Pre‐Survey    
207 Content and Language Study for Mathematics Participant Survey September 14, 2009  I. Demographic Info   1. Name:      Gender:    2. Preferred e‐mail address:    3. Degree Program: (Circle one.)  Undergraduate    Graduate 
• Undergraduate students: 1. Which pre‐practicum field experiences have you completed? (Circle all that apply.) P1  P2  P3  2. In which practicum experience will you be engaged next semester? (Circle one.) P1  P2  P3   Full Practicum 3. Please list the name of your practicum site, if known:        
• Graduate students:   1. Which degree are you pursuing? (Circle one.)  M.A.T.    M.Ed. 2. In which practicum experience will you be engaged next semester? (Circle one.) P1  Full Practicum 3. Please list the name of your practicum site, if known:        4. Are you fluent in any other another languages? (Circle one.)  Yes  No If so, list the language(s) in which you are proficient:  ____________________________ 5. Have you lived in a country or region wherein the primary language was not English?  (Circle one.)   Yes  No If so, please list the country or region and the length of time in which you live there.          II. Teacher Beliefs Survey We want to know what you think about mathematics and the place of language and literacy in the mathematics classroom. Please answer all of the following questions as well as you can. There are no “correct” answers, so please be honest about what you think. For each question, circle the number under the answer that best describes your opinion or position. If you have any difficulty understanding any of the questions, ask the survey administrator for assistance.  
208 1. I am familiar and comfortable with planning content and language objectives for my classes. Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4   2. When entering mainstream mathematics classes, ELL students may need more time to complete coursework. Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4   3. I feel confident in my ability to instruct all students, especially ELL students, in how to interpret the language of mathematics and how to communicate within this language effectively.  Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4   4. The inclusion of ELL students in mainstream mathematics classes benefits all students. Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4   5. Mathematics is not needed in everyday life. Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4   6. There is always a particular process or rule to follow in solving a mathematics problem. Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4   7. ELL students should avoid using their native languages in mainstream mathematics classes. Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4   8. I would welcome the inclusion of ELL students in the mathematics classes that I teach. Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4   9. When entering mainstream mathematics classes, ELL students benefit from modified instructional methods to help them understand the content. Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4 
209 10. Many mathematics courses could be improved by including objectives and instruction that focus on language development. Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4   11. There is only one right method to solve most mathematics problems. Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4   12. I have adequate training to work with ELL students in a secondary mathematics classroom. Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4  13. Using language‐learning and literacy strategies in mathematics is a bad idea. Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4   14. Mathematics is a fluid subject wherein you can be creative and discover things for yourself. Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4   15. ELL students should be included in mainstream mathematics classes only when they have attained at least moderate fluency in English.  Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4   16. ELL students should be able to use their native languages in any class. Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4   17. Teachers should not modify their instruction for the ELL students enrolled in mainstream mathematics classes. Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4  18. ELL students should not require more time than other students to complete their mathematics assignments.  Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4   
210 19. I am interested in receiving more training in working with ELL students in mathematics classes.  Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4   20. ELL students should have a separate mathematics class. Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4   21. I am not sure how to teach any student about the linguistic and communicative aspects of mathematics.  Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4   22. Language development should only be taught within English courses. Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4   23. As a mathematics teacher, I intend to concentrate exclusively on mathematics‐content objectives for my classes. Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4   24. Language‐learning strategies and literacy strategies are useful in all kinds of classes. Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4   25. There are many different ways to solve most mathematics problems. Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4   26. Learning mathematics involves mostly memorizing. Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4   27. It’s important to learn mathematics because mathematics knowledge is useful in everyday life. Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4   28. In mathematics, problem can be solved without using any particular algorithms or rules. 









Content and Language Study for Mathematics Participant Survey December 7, 2009  I. Demographic Info   1. Name:     2. Preferred e‐mail address:    3. Please list the name of your Spring 2010 practicum site, if known:      II. Teacher Beliefs Survey We want to know what you think about mathematics and the place of language and literacy in the mathematics classroom. Please answer all of the following questions as well as you can. There are no “correct” answers, so please be honest about what you think. For each question, circle the number under the answer that best describes your opinion or position. If you have any difficulty understanding any of the questions, ask the survey administrator for assistance.  1. I am familiar and comfortable with planning content and language objectives for my classes. Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4   2. When entering mainstream mathematics classes, ELL students may need more time to complete coursework. Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4   3. I feel confident in my ability to instruct all students, especially ELL students, in how to interpret the language of mathematics and how to communicate within this language effectively.  Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4   4. The inclusion of ELL students in mainstream mathematics classes benefits all students. Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4   5. Mathematics is not needed in everyday life. Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4 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6. There is always a particular process or rule to follow in solving a mathematics problem. Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4   7. ELL students should avoid using their native languages in mainstream mathematics classes. Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4   8. I would welcome the inclusion of ELL students in the mathematics classes that I teach. Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4   9. When entering mainstream mathematics classes, ELL students benefit from modified instructional methods to help them understand the content. Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4   10. Many mathematics courses could be improved by including objectives and instruction that focus on language development. Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4   11. There is only one right method to solve most mathematics problems. Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4   12. I have adequate training to work with ELL students in a secondary mathematics classroom. Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4  13. Using language‐learning and literacy strategies in mathematics is a bad idea. Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4   14. Mathematics is a fluid subject wherein you can be creative and discover things for yourself. Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4 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15. ELL students should be included in mainstream mathematics classes only when they have attained at least moderate fluency in English.  Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4   16. ELL students should be able to use their native languages in any class. Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4   17. Teachers should not modify their instruction for the ELL students enrolled in mainstream mathematics classes. Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4  18. ELL students should not require more time than other students to complete their mathematics assignments.  Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4   19. I am interested in receiving more training in working with ELL students in mathematics classes.  Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4   20. ELL students should have a separate mathematics class. Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4   21. I am not sure how to teach any student about the linguistic and communicative aspects of mathematics.  Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4   22. Language development should only be taught within English courses. Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4 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Content and Language Study for Mathematics Participant Survey September 13, 2010  I. Demographic Info   1. Name:      Gender:    2. Preferred e‐mail address:    3. Degree Program: (Circle one.)  Undergraduate    Graduate 
• Undergraduate students: 1. In which pre‐practicum field experiences are you currently participating?  (Circle all that apply.) P1  P2  P3  2. In which practicum experience will you be engaged next semester? (Circle one.) P1  P2  P3   Full Practicum 3. Please list the name of your practicum site, if known:        











5. Are you fluent in any other another languages? (Circle one.)  Yes  No If so, list the language(s) in which you are proficient:  ____________________________ 6. Have you lived in a country or region wherein the primary language was not English?  (Circle one.)   Yes  No If so, please list the country or region and the length of time in which you live there.          II. Teacher Beliefs Survey We want to know what you think about mathematics and the place of language and literacy in the mathematics classroom. Please answer all of the following questions as well as you can. There are no “correct” answers, so please be honest about what you think. For each question, circle the number under the answer that best describes your opinion or position. If you have any difficulty understanding any of the questions, ask the survey administrator for assistance.  1. I am comfortable with planning mathematics‐content objectives for my classes.  Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4   2. When entering mainstream mathematics classes, ELL students should be given more time to complete coursework. Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4   3. I feel confident in my ability to instruct all students, especially ELL students, in how to interpret the language of mathematics and how to communicate within this language effectively.  Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4   4. The inclusion of ELL students in mainstream mathematics classes benefits all students. Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4   5. Mathematics is not needed in everyday life. Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4   6. There is always a particular process or rule to follow in solving a mathematics problem. Strongly   Disagree  Agree  Strongly 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disagree  agree 1  2  3  4   7. ELL students should avoid using their native languages in mainstream mathematics classes. Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4   8. I would welcome the inclusion of ELL students in the mathematics classes that I teach. Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4   9. When entering mainstream mathematics classes, ELL students benefit from modified instructional methods to help them understand the content. Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4   10. Many mathematics courses could be improved by including objectives and instruction that focus on language development. Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4   11. There is only one right method to solve most mathematics problems. Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4   12. I have adequate training to work with ELL students in a secondary mathematics classroom. Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4  13. Using language‐learning and literacy strategies in mathematics is a bad idea. Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4   14. Mathematics is a fluid subject wherein you can be creative and discover things for yourself. Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4   15. I believe that ELL students should be included in mainstream mathematics classes only when they have attained native‐like fluency in English.  Strongly  disagree  Disagree  Agree  Strongly  agree 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1  2  3  4   16. It is my belief that ELL students should be able to use their native languages in any class. Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4   17. Teachers should not modify their instruction for the ELL students enrolled in mainstream mathematics classes. Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4  18. ELL students should not require more time than other students to complete their mathematics assignments.  Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4   19. I am interested in receiving more professional development in the future regarding addressing the needs of ELLs in mathematics classes, although I have enough training to begin my practice.  Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4   20. ELL students should have a separate mathematics class. Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4   21. I am not sure how to teach any student about the linguistic and communicative aspects of mathematics.  Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4   22. Language development should only be taught within English courses. Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4   23. As a mathematics teacher, I intend to concentrate exclusively on mathematics‐content objectives for my classes. Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4   24. Language‐learning strategies and literacy strategies are useful in all kinds of classes. 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Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4   25. There are many different ways to solve most mathematics problems. Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4   26. Learning mathematics involves mostly memorizing. Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4   27. It’s important to learn mathematics because mathematics knowledge is useful in everyday life. Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4   28. In mathematics, problems can be solved without using a particular algorithm or rule. Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4  29. I am comfortable with planning language objectives for my classes. Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4  30. I do not have enough education regarding working with ELLs to begin working with them in the mathematics classes I will teach and need more training. Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4  31. I am still struggling with determining content objectives for the mathematics classes that I teach.  Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4 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Name:           III. Teacher Beliefs Survey We want to know what you think about mathematics and the place of language and literacy in the mathematics classroom. Please answer all of the following questions as well as you can. There are no “correct” answers, so please be honest about what you think. For each question, circle the number under the answer that best describes your opinion or position. If you have any difficulty understanding any of the questions, ask the survey administrator for assistance.  1. I am comfortable with planning mathematics‐content objectives for my classes.  Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4   2. When entering mainstream mathematics classes, ELL students should be given more time to complete coursework. Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4   3. I feel confident in my ability to instruct all students, especially ELL students, in how to interpret the language of mathematics and how to communicate within this language effectively.  Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4   4. The inclusion of ELL students in mainstream mathematics classes benefits all students. Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4   5. Mathematics is not needed in everyday life. Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4   6. There is always a particular process or rule to follow in solving a mathematics problem. Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4   7. ELL students should avoid using their native languages in mainstream mathematics classes. Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4 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8. I would welcome the inclusion of ELL students in the mathematics classes that I teach. Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4   9. When entering mainstream mathematics classes, ELL students benefit from modified instructional methods to help them understand the content. Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4   10. Many mathematics courses could be improved by including objectives and instruction that focus on language development. Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4   11. There is only one right method to solve most mathematics problems. Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4   12. I have adequate training to work with ELL students in a secondary mathematics classroom. Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4  13. Using language‐learning and literacy strategies in mathematics is a bad idea. Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4   14. Mathematics is a fluid subject wherein you can be creative and discover things for yourself. Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4   15. I believe that ELL students should be included in mainstream mathematics classes only when they have attained native‐like fluency in English.  Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4   16. It is my belief that ELL students should be able to use their native languages in any class. Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4 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17. Teachers should not modify their instruction for the ELL students enrolled in mainstream mathematics classes. Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4  18. ELL students should not require more time than other students to complete their mathematics assignments.  Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4   19. I am interested in receiving more professional development in the future regarding addressing the needs of ELLs in mathematics classes, although I have enough training to begin my practice.  Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4   20. ELL students should have a separate mathematics class. Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4   21. I am not sure how to teach any student about the linguistic and communicative aspects of mathematics.  Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4   22. Language development should only be taught within English courses. Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4   23. As a mathematics teacher, I intend to concentrate exclusively on mathematics‐content objectives for my classes. Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4   24. Language‐learning strategies and literacy strategies are useful in all kinds of classes. Strongly  disagree  Disagree  Agree  Strongly  agree 1  2  3  4 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• Writing language objectives  • Use of manipulatives, hands‐on materials 
• Comprehensible input/output  • Linking language to prior mathematics  
• Collaborative learning  • Assessment options 





Pre‐Interview Questions  I. Language/Cross‐Cultural experience 1) What is/are your native language(s)? 2) Are you fluent in any other another languages? 





Post‐Interview Questions  Overall impressions of pre‐practicum experience: 1. How are you feeling about teaching mathematics, now that you’ve been through your first (P1/grads) or second (P3s) semester in the classroom? Was there anything unexpected about the experience for you? 2. Can you describe what your experience was like working with ELL/diverse students in your classes?  3. What strategies/interactions did you notice your cooperating teacher using for ELL students to further instruction? Did you try to employ/duplicate these as well? 4. How many lessons did you teach? Did you feel they were successful mathematically? Language‐wise? 5. What concepts did you teach this term? Can you describe the kinds of changes you made to your instruction in order to consider ELL learners? Why? Overall secondary mathematics methods course impressions: 1. Thinking of the content of the secondary mathematics methods course, describe the themes that stuck out most to you. Why? 2. Did you feel that the mathematics methods/strategies discussed enhanced your instruction? What about the language‐based/ELL strategies? 3. Regarding the systems of equations “What If…”: a. How did you determine which vocabulary words to discuss (Edith included “mortars” – system, row, column)?  b. Why do you feel that having ELL students restate the problem is important?  c. You mentioned “simplifying” the language. How exactly would you do this? (Edith & Grace so far) d. Did you employ these strategies in your pre‐prac lessons? How successful did they prove to be? e. Would there be room for multiple methods of solving the system? How might this benefit ELLs? 4. What do you think are components good language objectives?  5. Is there anything regarding the instruction of ELLs that you feel the class could have better prepared you for?  6. Can you expound upon the kinds of strategies/activities you’re looking for in any future ELL training? (per surveys – Edith/Grace) 7. What kind of experiences are you looking for in the spring with ELL students? From personal artifacts (Seth): a. In the case study assignment, you stated that Ms. Elmore used strategies and classroom setup to aid her ELL/special needs students. For strategies, you mentioned 1) “embedding language within a meaningful context,” 2) “modifying language,” 3) paraphrasing and repetition (“judiciously”), and 4) negotiating meeting. Can you expound upon what these mean to you? Did you incorporate these into your own lessons? What about Ms. E’s classroom setup supported ELL students? 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Artifacts Critical Analysis  Case Study Analysis  Imagine Ifs  Lesson Organizer & Reflection  Academic Language Project Everyday language to define math terms    Natalie (1)    Scott (1)  Bryce (1) Mabel (7)  Everyday words with different meanings in math  
      Bryce (2) Mabel (1)   




Possible language accommodation  Mabel (2)  Bryce (7) Hank (1) Mabel (1)  Bryce (1) Hank (3) Scott (1)  Bryce (4) Mabel (6) Natalie (4)  
Bryce (12) Mabel (17) 
Prior knowledge of students    Natalie (1)  Mabel (2)  Bryce (1) Hank (2) Mabel (3) Scott (2)  
Bryce (3) Mabel (5) 
Real‐world connections  Hank (1) Mabel (1) Scott (3)  Natalie (2) Scott (4)  Hank (1) Mabel (1) Scott (1)  
Mabel (2) Scott (1)  Bryce (3) Mabel (8) 








Artifacts Critical Analysis  Case Study Analysis  Imagine Ifs  Lesson Organizer & Reflection  Academic Language Project Scaffolding language   Mabel (2) Natalie (1)  Natalie (1) Scott (1)  Bryce (1) Hank (1) Mabel (1) Natalie (1) Scott (2)  
Hank (1) Mabel (3) Natalie (1) Scott (1)  
Mabel (4) 
Specific tools for language instruction   Mabel (1)    Bryce (1)  Bryce (2) Mabel (1)  Bryce (3) Mabel (4) Symbolic language focus           Mabel (4) Variety in instructional methods  Bryce (2) Mabel (1) Scott (1)  Bryce (3) Mabel (1) Natalie (1) Scott (1)  
Bryce (3) Natalie (1) Scott (1)  Bryce (1) Scott (3)  Bryce (4)  

















Heterogeneous grouping    Hank (1) Natalie (3)     Scott (1)   Pitfalls of cooperative learning   Mabel (1)    Natalie (1) Scott (1)  Bryce (1) Natalie (1)   Questioning technique    Bryce (4) Hank (1) Mabel (4) Natalie (1) Scott (3)  
Scott (1)  Bryce (3) Mabel (2) Scott (4)  Bryce (11) Mabel (21) 





Artifacts Critical Analysis  Case Study Analysis  Imagine Ifs  Lesson Organizer & Reflection  Academic Language Project Hypothesis testing function   Mabel (1)  Bryce (1) Hank (1) Mabel (1) Natalie (2) Scott (5)  
  Bryce (1) Mabel (1) Natalie (2)  Bryce (4) Mabel (23) 
Metalinguistic function    Hank (1) Natalie (2) Scott (2)  


























































Group #4 Handout   Shape  # Vertices  # Edges  # Faces  Euler’s Characteristic Tetrahedron 
  
       
Cube  
 
       
Dodecahedron  
 
       
    
Pyramid         
Formula for Euler’s 
Characteristic: 
 
  
         Appendix J: Lesson Organizer Samples 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